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Heating Facility for Blanket and Performance Test

Kazuyuki FURUYA, Shigemitsu HARA * ,Toshimasa KURODA,
Mikio ENOEDA, Satoshi SATO, Toshihisa HATANO,
Hideyuki TAKATSU * and Yoshihiro OHARA

Department of Fusion Engineering Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute

Naka-machi, Naka-gun, Ibaraki-ken

(Received February 3,1999)

A design and a fabrication of heating test facility for a mock-up of the blanket
module to be installed in International Thermonuclear Experimental Reactor (ITER)
have been conducted to evaluate/demonstrate its heat removal performance and
structural soundness under cyclic heat loads. To simulate surface heat flux to the
blanket module, infrared heating method is adopted so as to heat large surface area
uniformly. The infrared heater is used in vacuum environment (10* Torr ~), and the
lamps are cooled by air flowing through an annulus between the lamp and a cover tube
made of quartz glass. Erastomer O rings (available to be used up to ~300°C) are used
for vacuum seal at outer surface of the cover tube. To prevent excessive heating of the O
ring, the end part of the cover tube is specially designed including the tube shape, flow
path of air and gold coating on the surface of the cover tube to protect the O ring against
thermal radiation from glowing tungsten filament. To examine the performance of the
facility, steady state and cyclic operation of the infrared heater were conducted using a
small-scaled shielding blanket mock-up as a test specimen.

The important results are as follows:
(1) Heat flux at the surface of the small-scaled mock-up measured by a calorimeter was ~
0.2MW/ nf .

(2) A comparison of thermal analysis results and measured temperature responses showed

+ Office of ITER Project Promotion
* Hitachi, Ltd.
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that the small-scaled mock-up had good heat removal performance.

(3) Steady state operation and cyclic operation with step response between the rated and
zero powers of the infrared heater were successfully performed, and it was confirmed that
this heating facility was well-prepared and available for the thermal cyclic test of a

blanket module.

Keywords : ITER, Small/Mid-scaled Shielding Blanket Mock-ups,
Thermo-mechanical Test, Heating Facility, Infrared Heater
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A w Hgl~ wnv V| Hz s! % ¥R V. = 107'*) 7= &b f
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% W ® ®|7 v 4| Gy | Jike 1rad=1cGy=10 ‘Gy wc)\nn\; mmee 7Y
w B Y B|vy-~xuir| S J/kg 1 rem=1¢Sv=10"%Sv
® - &
71| N(=10°dyn) kgf 1bf [¥ | MPa(=10 bar) kgf/cm’ atm mmHg(Torr)| 1bf/in’(psi)
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